Arrow Vision Series 
WEBENCH® Power Architect 

Multi-Rail Power Supply Design In Minutes! 
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Objectives 




WEBENCH® Overview 




Efficiency Calculation and Design Optimization 




Electrical and Thermal Simulation 



Build it and Reporting 



^ Texas 



Instruments 



13 Years of Modeling and Verification 



2012 FPGA System 
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WEBENCH® Tools 



Power Designer 



Power supply and system power 
architecture 



LED Designer 



LED driver design and LED architecture 



Sensor Designer 



Sensor analog front end design 



Active Filter Designer 



Filter design and simulation 



PLL Designer 



PLL implementation 



Amplifier Designer 



Op amp design and simulation 
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Beginning to end: Design and Prototyping 



1 . Choose a Part 



Gatic S« taction 



Enter Specifications 




Select Part 



2. Create a Design 



QCTtZir"" 11 """ mi 



Optimize for 
Footprint and 
Efficiency, Use 

Graphs to 
Visualize Design 



3. Analyze a Design 




Generate Schematic/ 
Electrical Analysis 




Generate Layout/ 
Thermal Analysis 



4. Build It! 



Schematic Export 
Custom Prototype Kit 



Prototype 
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Coverage of WEBENCH® enabled parts 
(Buck Switchers) 




i 



Vout Min 




40A-60A: LM(2)5119, LMZ3610, LMZ22010/8 
(interleaved) 

30A: LM27402, TPS40210, 
25A: TPS40303/4/5, TPS40170 

• 0.5V: TPS62080/A 

• 0.6V: LM283x, LM2743, LM3150, LMZ1 0500/1, 
LM21305, LM27402, LM21212/5, TPS54478, 
TPS53313/6, TPS6224060/90, TPS54622/3 

100V: LM51 16/79 
95V: LM5008/9 

75V: LM5005/6/7/10, LM5574/5/6, 
LM5085/88 

• 1 .0V: LM2743 

• 2.0V:TPS62243/42/61/62 

• 2.3V: TPS62080/81/82, TPS62240/93 
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Arrow WEBENCH Designer 



Access customized 
versions of 
WEBENCH® 
Designer: 

http://ti.com/arrow 



<C Partner Pavilion: Arrow - Tl.com - Windows Internet Explorer 



Cy'^/ |^http://www,ti,com/ww/en/analogM^ v H ^tH X | [Google Search 



IPH 



Links 0] Schedule Gallup ^jRrnRsv ^TICup $ Rpts2 WB5 ^WB 5 Stage WB5RC £?Sirns J^MyTI $ Offline £|] WBPriority 



LMPb64o Current Se.. 



P http : //w w w . po werp . . 



^Partner Pavilion: 



a T # T ^Eage- Topis - > 



^ Texas Instruments 



Samples & Purchase Cart | Contact Us | TI Worldwide : United States | my.TI Login 



Applications » Design Support > Sample & Buy 



T All Searches 



Search by part number or keyworl 



TI Home > WEBENCH® Design Center > Partner Pavilion > Distributors > Arrow 



Arrow 

APJ\D\A/ 



Arrow provides specialized services and expertise at each stage of a 
product's life cycle, accelerating and simplifying the journey from 
concept to market. Each product's journey begins with the technology 
innovations of Arrow's suppliers who introduce thousands of new 
components and computer products each month. Arrow's customers use that technology to 
design and manufacture products from home security systems to global telecommunications 
networks. 

This journey from concept to market has become increasingly complex in today's business 
environment. Arrow customers frequently design and manufacture products across multiple, global 
locations., Rapid changes in technology add new dimensions to product design and manufacturing. 
Arrow makes connections across a complex supply chain, manages that complexity, and injects 
speed at each juncture of the journey to market for technology products with design, fulfillment, 
materials planning, inventory management, and manufacturing solutions. 

To see more information about Partner Portals click here 

See our disclaimer 



< 
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WEBENCH® Designer -My Designs 



Power FPGA'uP Sensors LED 



Enter your power supply requirements: 



C .:r;: .ir 

Ambient Temp 



. ■ : z - : e 



Min 




Max 




14.0 


V 


22.0 


V 


Vout 




lout 




3.3 


V 


2.0 





Single Output 



1 


Power Architect 


■ 


Start Design 





* J Local intranet 



100% 
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Ways to Access WEBENCH® Designer 



Jfy TtexAS Instruments 



Applications 



"^Sample & Purchase Carl | English- | fffl£tft:£ | BSM I my.TI Login 

Search 



m 

WEBENCH* tools. 



WEBENCH® System 
Power Architec 



C67i3 Dev Klit 



Advanced design tool for com IJIJ CDC M i"* Ll'^' nneinniir 
including hot-swap controller: ¥¥ E B E 14 W fl U? -^ly fl^l 




O Start your design today for free 



« 



Products 



Applications 



Tools & Sof 



Browse products 

Amplifiers & Linear 
Audio 

Broadband RF/IF & Digital Radio 

Clocks & Timers 

Data Converters 

DLP® & MEMS 

High-Reliability 

Interface 

Logic 

DLP®- TV, Projectors, & Cinema 
View new products Q 



Power Management 
Processors 
-ARM® Processors 

- Digital Signal Proces 

- Microcontrollers (MCl 
-OMAP™ Applications 

Switches & Multiplexers 
Temperature Sensors & 
Wireless Connectivity 

Calculators & Education 



Power 


FPGA|iP 


l 

Sensors 


LED 



Enter your power supply requirements: 



Min 



Max 



Vin 

Output 
Ambient Ternp 

Multiple Loads 



Power Architect 



14.0 v 22.0 v 



Vout 



lout 



3.3 v 2.0 a 



30 



Single Output 



Start Design 



Use the entry panel on: 
http://www.ti.com 
Select the specific tool 

- Power 

• Power Architect 

• Start Design 

- FPGA/|iP 

- Sensors 

- LED 
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Ways to Access WEBENCH® Designer 



4jf Texas Instruments 



Products • Applications 



"¥= Samples & Purchase Cart | Contact Us | TI Worldwide : United States | rny.TI Login 



I Design Support 



> > > ; 



- 



LM22672 

(ACTIVE) 1 A SIMPLE SWITCHER®, Step-Down Voltage Regulator with Features 




*Si ttaliDn 



Worldwide (In 

English) 

lEPitchPtfk 



WL Description & "Luu Sample & 
Features .'....'..Buy 



g Technical ^ Tools & 

Documents ' Software 



^ Support & 
Community 



Datasheet 

* .. ■> LM22672/2Q 42V, 1A SIMPLE SWITCHER Step-Down Regulator with Features (Reu K) 

^ (PDF ,447 KB) 08Jun2012 

* View All Technical Documents 

See Also 

» LM22670 - 3A, Features Adjustable Switching Frequency Or Frequency Sync Up To 1 MHz And Precision Enable 
» LM22671 - 0.5A Version 

» LM22673 - 3A, Features Adjustable Soft-Start And Adjustable Current Limit 
* View All 

Diagrams (3) 



Functional Diagram 

a 




Featured Tools and Software 

* LM22671 1A SIMPLE SWITCHER Regulator wf 
Freq Adj or Synch and Precision Enable EVM 
(Evaluation Modules & Boards) 

> LM2267M, LM22680 Quick Start Simple 
Switcher Component Calculator (Calculation 
Tools) 

* Power Stage Designer of Most Commonly 
Used Switchmode Power Supplies (Circuit 

jfi; 



WEBENCH LM22672 



Lowest 
BOM Cost 



Footprint i 



Range 
_ V 4.50 -42.00V 
5 DO V 1.28 -37.00V 
1.00 A £ 1 .00A 
~ l-C *100°C 



Highest 
I* Efficiency 





1 I I E 



■ 




OR 

Go to the 
product folder 
for a specific 
part 

Enter your 
specifications 
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WEBENCH® 



Navigation Icons 

WEBENCH Tools: 

Power 

LED 

LED Architect 
Power Architect 
FPGA/ Processor 
Power Architect 
HotSwap 



ion 



c 4 n * 



New Solutions Visualizel Assistant 
ENTER REQUIREMENTS 



Power 


LED 


LED Aichitect 


Powei Architect 


FPGAjiP 


HotSwap 



Vin r,lih: 
Voiit 1: 



1 4 



Basic Selection 

V Vin Max: 

3.3 V lout 1: 

0|> Amhieut Temp 



22 



30 



Choose Additional Features (Optional) 
QShow Alternate Topologies © 
QShow Only Modules 
On/Off Pin: Q No Q Yes (Vi Ignore 
Error Flag: (j No Yes Ignore 
Sync Pin: No ij Yes i^i Ignore 



Show All: W 
Switching Regulators 

Linear Regulators 
S w itc I led-Capacitors 



Vout 2: 





V 


lout 2: 


o 


Vout 3: 





V 


lout 3: 




1 




Coupon Code: 






Show Recommended Power Management ICs 
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WEBENCH® Visualizer- 
Calculates 65 Designs in Seconds 



a*a I fifflcff'S: I Stt^ I f^^°\ I PVccKiiH flahiK | Portugues | Deutsch Welcome Jeff Perry ( 



Hew Solutions Vi 

VISUALIZER 



WEBENCHf Optimize! 




Footprint BOM Cost 



272 ] [ $3.50 ] [ 83% ] 



Change Inputs 



Vin Min: 


14 


V 


Vin Max: 


22 


V 


Voirt: 


3.3 


V 


lout: 


2 




Amb. Temp: 


30 





Show Altei nate Topologies □ 
Show Only Modules □ 



Featni e Filtei s 



IC Package: All 



□On/Off Pili □A<ijiphLim 

| | Error Pin □ Adj Frequency 

□ Soft Start □ Sync Switching 

□ Ext Sync □Controller 

□ Module | |lntegiated Switch 

□ LDO 



92% Vout-pp 1.12mV 301.17111V 



Footpiint 272 : 958 r Fiequency: 150kHz 800kHz 



BOM Cost $1 
(<=): LL 



BOM Count 5 

<<=): = 



$21 Crossover: 0kHz 

izz: 

33 Phase 0° 
' Mai gin: ' ' 



83kHz 



103< 
'' 'a 



X Axis: 
[ Efficiency | ■ 



Advanced C halting 



Y Axis: Buhl i 



"] [ Footprint | ▼ J BOM Cost | * 



Solutions: ( 65 found ) □ show All Columns 



Show Additional Devices Show Why Othei Paits Wei e Not Found 



Recommended 
Solutions 

Charts 




;. Footprint vs. BOM Cost 

Click and drag to zi 



Cie.ite WEBEIi 



Design 
Con s ideation a 



Temp 
(cleg) 



BOM 
Foot|>i iiit 
(mm2) 



BOM 

Cost 



BOM 



Fie<| 
IhHz) 



Voirt p- 
l> (mV) 



Fi eq 




High Efficiency H 91 °C 272 $3.50 83% 11 585 1.50 



Step Porth 

Conuertei with II 50*C 302 $3.09 78% 14 075 409 HA 



A<ljusl 

383mm 3 5V, Low Part 

Count 



II 67 € 383 $3.48 80% 10 



303mm 3 Convene, with 

Eco-Mode 



High Efficiency 



303 $4.09 78% 14 675 409 



77*C 318 $4.09 84% 11 



j 



11 
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Create and View Design 



Dashboard 

1) Graphs 

2) Schematic 

3) Optimization 

4) Operating 
values 

5) BOM 

6) Reporting 



Simulation 



My Designs-Projects 



Optimization Tuning 




Footprint BOM Cost Efficiency 
[ 403 ] f $3.50 I f 84 1 



Optimization 

ustn Kieientiu i-iei|ueucy: | | 

Frequency: 

I50KHZ <= KHz < lOOOKHz 



foasejm 


LM25576 


VinMin 
VinlHax 


14V 

22 V 


Uoirt 
lout 


3.3 V 
2 A 


Til 


30 (legC 






— Inputs - 



H vii ne: 



Design 1776 I - LM25576MH 





C 




m 


■■L 








dt 








* * 






3 




o 


Bock New Solutions visualize! BOM Charts Schematic Optimize Op Vals 




* Build It Pi hit 


Share Design Assistant 



flabiK | Portugues | Deutsch Simplified View Welcome Jeff Perry @ 




Op Vals Charts 

78 

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 
tout(A) 



Operating Values 



1 ^ Design ID : 17761 



Schematic 



arating Point 



an Pd 



■:out if r.i s 

cn.it, ■: ,:It 
Em«i«n«v 



I □escriptior 



In opsratinp, point 



■Uphill- nil ■>|t|>ut .. |t.i;iT 



t'litoiisininii point 



111 lit : .i| It- i FM: il| -I -It 



li| i.it :.ii-.i:it. | i -- - .-.-=-! -ii-.-.ii 



it -i ft,!-; hi 1 1 



Op Vals 



ipiitijnpnoltoi pc'-.v*i (11 = 



adv (tats sTnclency 



t:liln;i titHI^iv: , 



Ft-II -t-^rll lii-:kn:t.-i 1 1 1 - 1 - 1 - 



lilu:ti i ■■ ■ j.ii ■ll-.-.li-.-iti- n 



K pOY.*l Cl|:=l|5:lt|On 



:< -It i-.'.ti ii 



[■i |un:tin tfmi-i-i.itui^ 



: ,tm;it I i i i ■ 



■ 

Fart | Manuf;| Part Nm 1 Ql| Fri | Attributes | Fq.| Tod View | Edit | 



BOM/Change I 
Components 




WEBENCH(R) Optimizer 



Power Dissipation Chart 



lo, 



•; Optimization 



--•:iral h>=t -n-t -iah =tt c en.: 



H-lf F- 
Total H 



Your Complete Desigi 



Product Folder View My Orders 

ORDER Evaluation Boards, Samples, ICs 

WEBENGH DQWtitwtfte: 
Schematic File 

nivml I aimiit Pilo 



Build It® 
& Report 

Download Altium Designer Trial 
-.^y Share this design 
P^P] Copy this Design 
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WEBENCH® Optimizer Dial 
"Dial In Your Solution" 



http://webench.ti.com 
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WEBENCH® Design Optimization 




Optimization 
Setting 


Frequency 


Component 
Selection 


Summary 


1 - Smallest 
footprint 


Highest 


• Smallest footprint 
Don't care about cost 


Smallest size but lowest 
efficiency 


2 - Lowest cost 


High 


• Lowest cost 


High frequency means 
smaller / cheaper 
components 


3 - Balanced 


Medium 


• In stock 

• Low cost 


Balanced approach 
using IC's middle 
frequency 


4 -High 
efficiency 


Low 


• Low DCR, ESR, Vf 

• Low cost 


Higher efficiency, with 
low cost but larger 
parts 


5 - Highest 
efficiency 


Lowest 


• Low DCR, ESR, Vf 
Don't care about cost 


Highest efficiency but 
largest parts 
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The WEBENCH® Power Tool Suite 




WEBENCH Power Designer 



Key Optimization Parameters Graphed 



My Designs/Projects 




















1 H*U I 




i 


1 £^<H | 


PVCCKHH fl3blK 


| Portugues | Dt 






c 








oSu 




n 




dV 
dt 




1 


* * 






• 




JBL 









25 Designs Complete - Best 5 Designs Selected 





Turn the optimization knob on the left to select your desired balance between 
small footprint, low price and high efficiency 



Optimize page 



Powei Dissipation Chait 




«Srnall Foot Print 



High Efficiency» 



Diode Pd 
Total Pd 
Cout Pd 
IC Pd 
Cin Pd 
L Pd 



IC Temperature and Fi equency Chart 




« Small Foot Print high Efficiency 
IC Tj I Frequency 



Footprint and Efficiency Chan 




«Small Foci Print High Efficiency^ 
| Footprint | Efficiency 



Total BOM PMceC halt 



34 


6 - 


S3 




32 


5 - 


31 

m 

30 o 

73 1 
I 

73 


i 

O 4 


77 


3 - 


76 




75 






1 2 

« Small Foot Print 

Total BOM 



High Efficiency» 



Frequency 
IC Temperature 



Footprint 
Efficiency 



BOM Cost 



Power Dissipation 
by Component 
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Continue to Improve Each Design: 
View and Change Your Bill of Materials 



My Designs/Projects 



3*15 I ffitt'f'jr I XB^Jt I £t^<H | pyccKHH fl3hiK | Portugues Welcome Phil Gibson (>; 



Click Select 
Alternate To 
Change A 
Component 




harts Schematic Optimize GnVals 
BILL OF MATERIALS 



Print Share Design Assistant 




Soft Start Time (ms): 

1ms < i ms < 10ms 
User Preferred Frequency: j_| 

Frequency: 

100KHZ < 585.2 KHz < lOOOKHz 



hasejm 


LMR24220 


VinMin 


14V 


ViiilWlait 


22 V 


Uout 


J.JU 


lout 


2 A 


Ta 


JO clegC 







Name: 



Design 1523 - LMR24220TL 



SRU8043-6R8Y 



CRCW04C 



CRCWO40 



JlStl Ul 1 1*1 it 



$0.01 Resistance=9760hm, 
Tolerance=1*i, 
Powei=O.063W 



$0.01 Resistance=3.09KOhm, 
Tolerance=1%, 



$0.01 Resi8tance=46.4K0hm, 
Tolerance= 1%, 
Power=0.063W 



tiSii 
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Evaluate and Select Alternate Components 
for Each Rail in the Design 



Parameter 

Specification 

Limits 



Multiple 
Column Sort 



Component 
Tradeoffs: 

Footprint 

Pdiss 

Price 

Performance 
Vout Ripple 
Transient Resp 
Loop Stability 



9*3 I flSft*^ I I £^<H | pyccKMH flahiK I Portugues 




Back New Solutions Visualize! BOM Chans Schematic Optimize OpVals Sim Print Share Design Assistant 

ALTERNATE PARTS 



T-T-T-T-T-T-T- 

-0.04 0.02 0.08 0.14 0.2 0.26 0.32 0.38 
Pov^r Diss (W) 

Alternate paits displayed: 200 



iiiinii i ■ . ■ i -|. ".I 



Maiurf 


Part Numher 


L 

(H) 


DCR 
{Ohm) 


IDC 

(A) 


Price 


Oh/ Avail 


Foot Print 


Height 


Power Diss 


Top View 


Bourns 


SRU8043-6R8Y 


6.8ll 


0.022 


3.8 


$0.36 





100 


4.3 


0.112 


• 






LIMITS 


L(H> 


DCR (Ohm) 


IDC (A) 






Upperbound 




0.083 


68.57 






Lomerbound 


6.409U 


100u 


J.42* 




Target 


4.4**11 


8.?5m 


3.429 





L 


DCR 


IDC 


Price 


Oty Avail 


Foot Print 


Height 


(H) 


(Ohm) 


(A) 











:i-i>RSY *■«« 



Pulse 

Engineering 



Engineei ing 



P0751.103NLT 



P075I.682NLT 



SRU1038-100Y 



SRUI048-8R2Y 



SRUI038-7R0Y 



PM ! mfl-1flflM-F 



^^yg^MWMi^iJ I Cancel I I Reset All I NOTE: Limits [to Not Apply To Custom Paits 
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Evaluate Components - Inductor for each 
design in the project 



My Designs/Projects 



B ^5 | fittl^ | 11^ I I PyccKMM flahiK I Portugues Welcome Phil Gibson (?) 



Back New Solutions Visualize! BOM Charts Schematic Optimize OpVals Sim Print Share Design Assistant 

ALTERNATE PARTS 



Alternate Paits - Charts 



Filter hy Manufacturer: [ g e | ecT aIT 

Update X Axis Update Y Axis 



O 
O 



Reset All Cancel 



Power Dissipation 



0.02 0.04 0.0G 0.0S 0.1 0.12 0.14 0.1G 0.1S 0.2 0.22 0.24 0.2G 0.2S 0.3 0.32 

















































Bubble 
































y E 


Size is Cost 


















o 








































































■ 


n 






























CO 




o 






















iC 










































1 CP* H 


o 






O 


















8 










8 


• w o 


o 






• 

























0.34 0.3G 



J 
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Select new component or Create a new 
component for your project 



Filtered list 
based on 
zoom box 

Click to select 
a component 



Or create a 

custom 

component 



My Designs.Projects 



H*S | | M** | £^ttH | PVr 



|5o 



(ft 



dt 



Hew Solutions Visualizel BOM Charts Schematic Optimize OpVals Sim 
ALTERNATE PARTS 



Pi hit ShaieDe 



Alternate Parts - C halts 



Filter l>y Manufacturer: 



Ululate X Axi s Up< late Y A;;i s 
[ Power Diss (W) | ^ j [ Fe^rhrt ( 2) | *■] |j 



iiimmaiv iirfoi iimrrion foi selected Component L I: 




Mannf 


Part Number 


L 




OCR 


IDC 




Price 


Oty Avail 


Foot Pi hit 


Height 


Power Diss 


Top View 








(H» 




(Ohm) 


(A) 




















Bourns 


SRU8043-GR8Y 




0.022 


3.8 


$0.36 





100 


4.3 


0.112 


• 




LIMITS 


L(H) 


DCR (Ohm) 


IDC (A) 






Upperhounri 


12.82U 


o.on 


68.57 






Louuerbound 


6.409u 


10011 


3.42$ 






Target 


6.4#ftu 


8.25m 


3.429 




• 



Select an alternate 



Part Number 


L 


DCR 


IDC 


Price 


Oty Avail 


Foot Print 


Height 


Power Diss 




(H) 


(Ohm) 


(A) 













SRU8043-OR8Y 

P0751.103NLT 



$0.36 
$0.3 J 



P075I.682NLT 



SRUI048-8R2Y 



SRUI038-7R0Y 



[PMSS-HMflflM-F ™" 



I Cane el Reset All NOTE: Limits Do Hot Apply Th> Custom Parts 
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Complete Power Supply Project 
Reporting: Automatic Generation 



Your Design From The Top: 



Texas 
» Instruments 



WE BENCH*' Design Report 

I:=i cr 171E.30T7754 -M22&S0MRX-ADJ 



■Vr - 1- :•„• 
■t<'3> - IV 
L-. ■ I IV 



-e- .v::i::v= ■ 
Topology - Bud 
:-«:*: ■ :- 11 3:07:25 =>M 

eov 

Total Pd- 1.73 w 
Footprint- 7Ee.Dmm2 
BOM Cauit- 13 



1 



Elsctrica BOM 



Inputs, Supplies, Schematics, 

BOMs 



. CSS Kemet 



3. Cfcm TDK 



. Caut TDK 



5. CSE AVX 



. D1 DtodesfK 



eee-=';i---;= 



C322EXER&.107M 



cap- 1D.C if 

ESFL- 1.7-39 Ohm 
VDC- M.DV 
IRMS- 41 1.0 mA 
5D.24 Cap-47.D|iF 



E5R- 9.D mQfoT 
VDC- M.DV 
IFJ,'G- : .-A 

SC.J9 cap- ira.a^F 
ESR- 2.D mOlim 



Cap-39.DnF 
ESFL- 3BJ3 mOlm 
VDC-M.DV 

F.v> : : a 



D 



5M_RADIAL_G172mm2 



o 

121c 2 



Copjilgrit C 2D1 1 . Texas IrsTJirenrE I • 

I* Design Report U422SB0MFLMDJ : Design 17731 - LM22&3DM RX-ADJ Decembers 2011 3:16:32 P 



WEBENCH* Design 



. RIM VlEhay-Dale 



Operating Values 



CEflES- GRCW..&3 



SG.1D L- 1 D.U |JH 



Power- 125.0 raw 



SRR12D6 216mni2 
□ 

:::: ■ : 



S1.3S Switcher 



1. Cln IRM5 

2. COUtlRMD 

3. ICIpt 
J MAvg 



7. BOM Count 

6. FoctPitnt 

:- Fr^Ler^- 

1D. IC Tolerance 

11. MVosAot 



. 01 T] 

::::->: 
. Du^ Cycle 

= - ; -. ■ : 



. Clr Fd 
. Diode Pd 



It:: - :::' 



»..DS 

: ; _ : :^: : 

54.069 1 HZ 

r :2: ■< 

7E.ES7% 



2.413 mV 

■Li -:- ■ ,-. 



: :_=:' ■ 

-. 

: -. 
: : 

;■:_::=': 
;■:_::= r : 



In IC 

Peat-to-pea* InSuotcr ripple ounem 

"I.- Desgr E-CV ism: 
::; - : :■ : ■ ■■ ; : J ; : V : ■ :: t ■; 



IC Feedlisot Toferanoe 



EocePot=fase Warglr 



. sorstar. 
. VrtMri 



Maximum Output Cune 
Soft Start Time fmsj 



Design Assistance 



CapyngHtoaDI I.Texas 



WEBENCrf Deflgn Repon LM226E0W W-ADJ : Deslsr 1"":- ■ .- l'-i=. :v = :"-Z . E-aceTSS'4.2011 J:1fi32P. 
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WEBENCH® Schematic Export for Projects 

• Tl's WEBENCH power and LED lighting design tools are 
the industry's leading online tools to create and optimize 
analog designs. 

• Before: Designers create a report in PDF summarizing the 
WEBENCH design and manually input the schematic into 
the CAD tool. 

• Today: With WEBENCH Schematic Export, designers can 
export the schematic directly to five popular CAD formats. 

• Advantages: 
-Saves time 

- Reduces errors 

-Allows use of optimized WEBENCH schematics 

4/1 Texas 
^ Instruments 



Export WEBENCH® designs directly to 
CAD environment 

Design Creation 



■Jty Texas Instruments 

WEBENCH 

Design Center 




7 



L.J 



^BBhi II 
WEHEMCH' Wamar ArchH*ci 




n 



mm t K 




1 



L_ 



I U =1 

f^ttf= 3 1 



Value inputs 

• System design IP 

• Component calculation 

• Vendor selection 

• Performance optimization Export directly into CAD formats 

• Size optimization Album Altium Designer 

• Relative pricing cadence* OrCAD Capture CIS 

• Speed/accuracy aMgfSS DxDesigner 



DESIGNSPARK 



DesignSpark 

Album P cad 
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WEBENCH® Export Directly to CAD Tool 

WEBENCH schematic Exported schematic to Altium 









m a r i£fl 














'rtnnJnr Q0U Chans Schcfitann fijinrrjif- 
SCHEMATIC 
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Exported schematic to Cadence OrCAD 



Exported schematic to 
Mentor Graphics DxDesigner 
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The WEBENCH® Tool Suite 




Jt/i Texas 
^ Instruments 



Calculated BOM Footprint, BOM Cost 
and Efficiency 



Footprint vs Cost vs Efficiency 

\ I L 
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Graphical Plot Gives at a Glance Trade-offs 



My Designs/Projects 



| fS*tfJl I 31*^51 I E^°H I PVcckmh fl3biK I Portugues | Deutsch Welcome Jeff Perry Q) 



New Solutions Visualize! Assistant 



VISUALIZER 


3 




Advanced aiaitintj 


_r5> 



XAxis: Y Axis: Buhl 



[ Efficiency jjj fqh>ti>i int | * ] boh cost | t ] <===Change Your Perspective Instantly 




Click on square 
to resize the 
plot to full 
screen size 



Part: LM3151-3.3 
Topology:Buck 

□ Efficiency: 90°/o 
Footprint: 677mm 2 
Frequency:237kHz 
Vout p- 
p:170.94mV 
BOM Cost:$4.17 
BOM Count 12 



Hover to see 
details 

Click and 
drag to zoom 



Change plot parameters 



Bubble Size = BOM Price 
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Why Are the Solutions Different? 



Aih/.niceil Clmitintj 



XAxis: VAxis: Bnl>l>le Size: 

Efficiency t [ Footprint T { bom cost r l <=== Change Your Perspective Instantly 



1800 



O 

o 



— :. £ . 
3 




Older 

Technology 



1000 



78% 



Asynchronous \ 
Integrated JT™^ 































Efficiency 



Synchronous 
Integrated 



(LM20343 ) 




Synchronous Controllers 




Smallest & Most Efficient 



Efficiency 



94% 
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Give The Engineers What They Want: 
Best Efficiency, Footprint and BOM Cost 



Results from example: 

Filter: Integrated Switch 
Vin = 1 4V to 22V 
Vout = 3.3V 
lout = 2.0A 

• Default Setting: LM25005, 83%, 416mm 2 , $2.13 

5pU • Smallest Footprint: LMR24220, 78%, 21 8mm 2 , $2.47 
3%,, • Highest Efficiency: LM26003, 91%, 1 357mm 2 , $4.84 



• Hint: 

At each setting sort first for the most relevant parameter, then look 
for best compromize on the others 

4/1 Texas 
^ Instruments 



The WEBENCH® Tool Suite 




WEBENCH Visualizer 



WEBENCH Power Designer 



4/1 Texas 
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What's New In WEBENCH® System Power 
Architect 



Hot-swap protection with multiple Tl component 
solutions 



VfiY9>- 



1TT- 



VIM $£N$E $ATC 



-IMER CMP 



nr.r. 



1*. 

V 



Optimized selection of isolated modules 



Eighth Brick Design 




Integration with all of the existing features of 
WEBENCH Power Architect 

- Optimize topologies for size, efficiency and cost 

- Buck, Boost, SEPIC, Buck-Boost, Inverting, Flyback, 
LDOs 
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Design This 




Supply in Seconds? 



Many Loads, Many Supplies 



Core Supply 


1 .25V@3.0A 


FPGA 10 


3.3V@0.5A 


Vcca 


3.3V@0.2A 


Flash 


3.3V@2.0A 


SDRAM 


1.8V@1.0A 


CCD 


2.5V@0.2A 


PLL 


1 .25@0.2A 


Motor Control 


12V@2.0A 


Miscellaneous 


3.3V@2.0A 



9 Loads and 5 Voltages 
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Why Have Reference 

Designs Been Needed For Complex FPGAs? 

• Cyclone IV GX - EP4CGX150 

• User guide: 463 pages, 10MB Minutes, right? 

• 20-30 pages of power details 

o , * VOCOIVHnnT With Confidence? 

• Spartan-6-XC6SLX100T 

• 40+ separate reference guides and datasheets: -2000 pages, 90MB 

• 15 pages critical for power details 

• Each specification includes challenging requirements and exceptions 

- Voltage, current, ripple, frequency, accuracy, soft start, supply isolation, 
and pin specific limitations 

• Every complete system has additional loads beyond the FPGA loads, 
adding more to the complexity 
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WEBENCH® FPGA Power Architect 



3*11 I fiff* 1 ^ I XA^^t I | PVcckmh fl3biK | Portugues | Deutsch Welcome Jeff Perry (£i 



Select 
Device 
From List 

Configure 
Loads 





6 




+ 

FPGA/|iP 








7 




& 




© 



New 0. FPGA pPiocessoi I. Add Loads 2. Optimize 3. View/Edit 4. Power Supplies Assistant 





FPGA PROCESSOR POWER ARCHITECT 







Configure FPGA Loads 




Cancel > 



Step = I : Select youi FGPA 



Select Piocessoi s 





All | T 






Part Number 1 2 a 


M-i"ihiifiictiir&r 1 a 




NumLonic 






CycloriG-IV GX 




EP4CGX75 




Cyclone- IV GX 


73 920 00 


ppjoi nnm 
trio i uuoi 




Qtr-tativJW r^T 
oirdiiA-iv yj \ 


">■">£! nnn nn 

ZiD,UUU.UU 


EP4S1 00G3 




Stratix-IV GT 


i "Tin nn 


Cr4S 1 UU*J4 




Q If all a - IV \? \ 


JO J,uUU.UU 


trio i ulujd 




OLrdLlA-IV K? \ 


">nn nn 

□ J I ,ZUU.UU 


EP4S40G2 


Altera 


Stratix-IV GT 


220,000.00 


EP4S40G5 


Altera 


Stratix-IV GT 


531,200.00 


EP4SE230 


Altera 


Stratix-IV E 


228,000.00 


^E4SE360 ^^^ 
EP4SE530^^^^^^^^B 

EP4SE820 


Altera 
Altera 


Stratix-IV E 
Stratix-IV E 


353,600.00 
531,200.00 

^^^^sarjoL 


EP4SGX1 1 


Altera 


Stratix-IV GX 


1 05,600.00 P 


EP4SGX1 SO 


Altera 


Stratix-IV GX 


1 75,750.00 1 


EP4SGX230 


Altera 


Stratix-IV GX 


220,000.00 


EP4SGX290 


Altera 


Stratix-IV GX 


291,200.00 


EP4SGX360 


Altera 


Stratix-IV GX 


353,600.00 


EP4SGX530 


Altera 


Stratix-IV GX 


531,200.00 


EP4SGX70 


Altera 


Stratix-IV GX 


72,600.00 


ECP3-150 


Lattice 


ECP3 


1 49,000.00 


ECP3-17 


Lattice 


ECP3 


1 7,000.00 


ECP3-35 


Lattice 


ECP3 


33,000.00 


ECP3-70 


Lattice 


ECP3 


67,000.00 


ECP3-95 


Lattice 


ECP3 


92,000.00 


XC3S1400A 


Xilinx 


Sparta n-3A 


2,816.00 


XC3S1400AN 


Xilinx 


Sparta n-3AN 


2,816.00 








..... 



Step ttl : Add FPGA Supply Requirements 
Selected FPGA Altera Cycloi le-IV GX EP4C GX 50 

I/O Banks : 1 1 
Logic Elements : 49888 
PLLs : 8 

Total RAM : 2502 
User IADs: 310 



FPGA Datasheet 




Sequencing Requirement : No Sequencing control is Required. 



Add 
FPGA 



Select Loads to Add 




VCCA 



VCCA_GXB 



VCCD_PLL 



VCCH_GXB 



VCCINT 



VCCIO#1 



2.50 V 

Group : analog 
Voltage : 2.50 V 
Group : tx2 

Voltage: 1.20 V 
Group : digitall 
Voltage : 2.50 V 
Group : tx2 

Voltage: 1.20 V 



Voltage: [1.2 |t! 1.20 V Current: 0.4 A 
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Get FPGA Load Current From Vendor 
Estimation Spreadsheet: Altera 



Spreadsheet 
calculates 
the current 



Home Insert Page Layout Formulas 



Altera to WEBENCH Spreadsheet3-wCyclone.xls [Compatibility Mode] - Microsoft Excel 
Review 



LCD EH 

Page Page Break 
Layout Preview 



ILJ 



Custom Full 
Views Screen 



Workbook Views 



[3 Ruler 
1/ Gridlines 

~~ ] Message Bar 

Show/Hide 



Data Review View 
1/ Formula Ear 
W\ Headings 



Get Started Acrobat 



^ Li 



J 



a split 

"1 Hide 



Zoom 100% Zoom to New Arrange Freeze 

Selection Window All Panes - ^ Unhide 



JJ View Side by Side 
Ji\ Synchronous Scrolling 
+H Reset Window Position 
Window 



a E5 

Save Switch 
Workspace Windows w 



D12 



B 



H 



I 



K 



Visit the Online 
Power Management 



Resource Center 



PowerPlay Early Power Estimator 
Cyclone® III, Cyclone® III LS, Cyclone® 
IV 



V9.1 B21 



Release Notes 



4 Comments: 



Input Parameters 
Family 



Temperature Grade 
Power Characteristics 



V CCIHT Voltage (V) 



r User Entered Tj 

Ambient Temp, T A (°C) 

C Custom Th eta J A 

Heat Sink 



1.200 



Thermal Power (W) 
Logic 




* Auto Computed Tj 



PCS and HIP 



* Estimated Theta JA 



static 

TOTAL 



23 mm - Medium Profile 



0.164 



2.299 



Thermal Analysis 

Junction Temp, T, (°C) 
0ja Junction-Ambient 
Maximum Allowed T A (°C) 
Details 



56.7 



13.81 



53 



Power Supply Current (A) 

l CCINT (1.20V) 
Icca (2.50V) 

ICCIO 



Airflnw Still Air U_ 

H < ► H | Power J Main /Lopic /RAM /DSP /IP /PLL / Clock XCVR Report Version /*Q A 

Ready 



Icca_gxq (2.50V) 
u„„ (7 raw 



1.362 
0.042 
0.088 
0.042 
0.008 



\\mm El ice 
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Get FPGA Load Current From Vendor 
Estimation Spreadsheet: Xilinx 



Spreadsheet 
calculates the 
current 



5partan3A_5partan6_XPE_12_2.xls [Read-Only] [Compatibility' Mode] - Microsoft Excel 



Home Insert Page Layout Formulas Data Review View Get Started Acrobat 



LJ — ' Copy 
Paste 

/ Format Painter 
Clipboard [* 



T |l4 



A* A' 



B I U 



=^Wrap Text 



Merge & Center! 



Alignment 



Conditional Format Cell 
Formatting T as Table T Styles ' 
Styles 



Insert Delete 
Cells 



Hi 



Jt XPower Estimator (XPE) - 12.2 



C XILINX. 



XPower Estimator (XPE) - 12.2 
Extended Spartan©-3A, Spartan©-6 



3 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
13 

H ^ ► H 



Export.. 



Import.. 



Reset to Defaults 



Project 



Settings 



Package 
Speed Grade 



Power Mode 
Characterization 



CSG484 



Commercial 



Typical 



Active 
Advance 21-Jul-2010 



Environment 



Junction Temperature 



Ambient Temp 



I F User Override 



25.0 B C 



Summary 



'^c^S^ogic yio / bra'm yosp" 




Transceiver 



Device Static 



PCM PLL MCB User Graphs Release tJ 



Ready 
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Update Load Current Into Preconfigured 
FPGA Loads Template 



Voltage, Current, 
and Special 
Requirements 
Included For: 



• Max Voltage Ripple 

• Isolated Supplies 

• Soft Start 

• Post Supply Filters 

• LDO Preferred 
Add All Of Your Own 
Additional System 
Loads 



Hot-swap and 
Isolated Modules 



I*a 0. TP^MiPk <«£ etcu 1.A*I L*aile 2. 9|iilmlz< 
POWER ARCHI" 



Source List - -Configure Your Power Sources 



SOURCE DC 1 rjC Puwiir fiuiiriT Tafl1fc*nfl 311 ' '- 




Prefer siivplc 



I ii.iiJ VtiIIiiui: i jr, V H;iiHriijiril.n;:idr;iiiriirilrJLij:iLlh!;iBj 

E<rj'j*i 5-uppfp | | | liftSupph, j { j Ewi»jI t>no 

9iMM<nn . UP - Ail, :;4„., Dnii-Any^iir 

Le-ad Voltage 3 3 v Maamuro Load Currant pUsadMafl : as A 

f □ ut**r f □ infi^ufr-V f □ It******* 




I.OjftTl 1 LldE-J I- •! Itirn Vr.r.inr 

ite.,f P .p tauwtm i 10 * f ' Q HIPPI* f 111* 

| | i-.j-. Tiim Mr* 
LGAP 3 Lti-JFPGAtVl/l 

VuuL p-p TaUrjnCv |g * ! | j Ihppl* I III* 

|_| Suit Slid Tim, . •>.,.«> . Nih | $™«< . UP - ftty uidcl.. D™ - A,.v : j c. 

LOAP ] f im ] rpr.*wr:i Load Voltage 33 V Maamum Load Current flLoadMatf : rt? A ( c«un "] 

Wp.pT^nc* 1D * I Qj nippu 1 1 it* r f Q fftrnmawtf [ □untlSwpptir f □ C****tiyi* 

{ | EirttlJri tlm< : $Nup : Nim [ EiqutnM : UP - Any ordti.. D4«m - Any **Hr 

LOATJ_* [ i*m 1 ninth LMdVotlaee V Maafnum Load Currant (ILoadMafl : T A ( 1 

V*utppTff«jn« * « * , , R,^|, Fill,, f □ i.P«<N SmppIp f □UpOiflgppli [ □ 

LDAU.li C^D CORAM LMdVOllage i>" V Ma»muni Load Curiam OLoadMafl: T A t j 



I JCDRAM 

Vaut p p t«hun« t || It | [~~| fl 



I [WjJ [ L— J 



i ill Villi, kji' ii U M,iiG?riiirr.! mill Cnrrrril (IL iiiiHM.ix) A 

| p Srr«W*u„ P lF f p UtOSuppI, f Q ErikMltrlt 



Next 
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Enter Additional Loads 



Voltage, Current, 
and Special 
Requirements 
Included For: 



• Max Voltage Ripple 

• Isolated Supplies 

• Soft Start 

• Post Supply Filters 

• LDO Preferred 
Add All Of Your Own 
Additional System 
Loads 



+ 



+ 



Bock Hrw 0. FP&A|iPt«uv;>h (.A-ML-kkH I.0n«mi(* VWwMn 
FPCA PROCESSOR POWER ARCHITECT 



3our<« U*t - Cortfigur* Your Power Source 

S0uftcG_uC_1 DC insut G&jree (1 Tamblwvt: x *C 



Add Lo*di : | ffGHLol | MdLMd | 



ijjrved to DC Source DC Input Source *1 



ss 



f [j ■•tinn;.;ii | Q UOS*PPN 



V(.vlp,pM|r^l 1g ft | Q ftpplt 



10*0.5 «Ufl»VOCC_PU. 

Q MtMTlH . D 



1.3 V 
j_J UMiilf >«*pl| | |^ 



Wwimum Laid Curiam {iLoaoMsd ; 3 A 



M icin-.iim I flirt C nn«i1 ill QftrtW.*>3 g 4 



Next 



33 v Instruments 



^fa Texas 



Sequencing Requirements 



Sequencing 
requirements of 
the selected 
FPGA/uP captured 

Modify sequencing 
based on system 
requirement 

Devices with 
Enable pin are 
selected to meet 
sequencing 
requirements 



U DC Input Seufei *t 7»mtomn- 30 "c 




Rails with same output voltage but 
different sequencing requirements are 
separated to satisfy sequencing 
requirements 
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Each Architecture Is Tuned With The 
WEBENCH® Optimizer, Now For Systems 



8000 



Size 



2000 



I ffrfttfrft: I I | PVcckhh ?l3biK | Portugues | Deutsch Welcome Jeff Perry (?) 



I Optimizer Dial I 



+ 

FPGA^P 



L + 



Hew 0. FPGA pPiocessoi 1. Arid Loads 2. Optimize 3. View.Eriit 4. Powei Supplies Pi hit Pi eject Share Pi eject Assistant 
FPGA PROCESSOR POWER ARCHITECT 



Optimization Timing 



Lowest 
BOM Cost 



Smallest 
Footpiint 



Footprint 




Efficiency 

H H 

BOH Cost Efficiency 



$16.58 



$5.57 



Project Optimization : Select the optimum solution; Create your WEBENCHf ■ Project 

Solution List Filtering Selected Project : 



Next Step : 



Efficiency 



<= 93 $0.00 

_ __ 

93.0% $0.00 



Footprint 



<= 7470 
ft 



$32.02 



(<=): 127 

4 



DC SOURCE 



SOURCE_DC_1 

VinMax 52 
VinMin 44 
loutMax 10 



Relative System Cost 





® 



76%^- 



System Efficiency 



+ 94% 



( Reset ) 



( Sequencing ) 



IT.1PI-K0J ■ 



Lr.K:v-;--w 
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WEBENCH® FPGA Power Architect 
Selects The Best Solutions For Every Rail 



Intermediate Rail (12V) 






52V, 1 .07 A 


LM5085 





: .. - 
SUPPLY Z 



Supply 2 (1.25V) 



Supply 3 (3.3V) 




ST 



Supply 4 (1.8V) 



41 



Supply 5 (2.5V) ^ 



Texas 

Instruments 



Presenting The User With The Intermediate 
Rail Options And Performance Trade-Offs 



Intermediate Rail Options Can Be Reviewed & Compared Quickly 




Lowest Cost 



Smallest Footprint 
Highest Efficiency 
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Analyze Performance, Cost and 
Footprint for Selected Architecture 



My Besigns.Pi ejects 



Qjtfr I fSfr't'S: I I I PyccKiiii flihiK | Portugues | Deutsch Welcome Jeff Perry i 



+ 

FPGA/pP 



L + 



<a ✓ a 



New 0. FPGA pProcessor 1. Add Loads 2. Optimize 3. View Edit 4. Power Supplies Print Pi eject Share Project Assistant 
FPGA PROCESSOR POWER ARCHITECT 



Go 



PA_Project_206 (modified from 201) | Rename | $16.58 85.6% 2,248 mm2 

A [ Reset ) 

SOURCE_DCJ 





52V, 985 rr 














LM5116 



f 

Click on 
Each Supply 
To Display 
Detail 




Next Step : 



Project Charts Summary 








Regulator Design Load List 
VinMin : 44.0 V VinMax : 52.0 V 
Vout : 1 12 

lout Max : 20.0 lout (calculated) : 3.0183 

Recommended Solution : LMS1 IS 



Power Dissipation iWattt) BOM Cott \%\ 


Footprint jmm2f 


"1 










[SUPPLYJ LM5116 100V Synchronous Buck Controller 





Select Alternate Regulator 



Effic 
ienc 



Foot 
pi in. 



BOM Cost 

$| 

$5.11 



What if this is your desired power tree? 
How to edit your Power Architect design 



ORing Circuit 
(12 V. 12 A) 



12V 



+ 12V (14D W. 11.6A) 



ORing Circuit 
(12 V, 12A) 



(13.5 W. 1.125 A) 



I=C _ C C::-iv-?-t*- 



(2 W. 0.166 A] 



DCVDC Converter 
33 W. 10 A) 



(30 W, A] 



3.3V 



(D.43W. 0.13 A) 



Linear Regj .i:or 



□C/DC Converter 
{local} 



[2 W, 0.8 A) 



□C/DC Converter 
{local} 



(2.15 W. 0.65 A} 



: : _ : : : - .i-*- 



(1.1 W. 0.33 A) 



□C/DC Converter 
(local} 



DC _ C ;! civ 



+ 1VD (1.6 W. 1.3 A) 



+ 12V (SD W. 7.5 A} 



+5V (12 W, 2.4 A) 



12V, 7.5A 
5V, 2.4A 



— . 3.3V, .8A 

2.5V, .13A 
LDO 

™ 1 .9V 1 .9A 



+3V3 (21 



+2V5 (D.325 W. D.13 A; 



+ 1VS (1.9 W. 1 A) 



+1V5 (1.95 W. 1.3 A] 



+ 1V2 (1 W. 0.9 A) 



1.8V, 1A 
1.5 V 1.3A 



1 .2V, .8A 



1V, 1.8A 



44 



74 TEXAS 

Instruments 



Enter loads 



Enter all 
loads except 
for the 
unregulated 
12V, 7.5A 
load. 

Only used 1 
input source. 



WEBENCH(E) Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Mozilla Firefox 



^ webei id ti.com :hosen=en_US 



My Designs Pi ojects 



I 0*5 I fiTfr't'i: I Sft't'Jt I i?^°H | PyccKHHflahiK | Portugues | Deutsch Welcome jeff.perry@ti.com * (?) 



+ 

FPGAAiP 



| o I 



New 0. FPiiA iiPiocessoi 1. Add Loads 2. Optimize 3. View Edit 4. Powei Sni^fes 
POWER ARCHITECT 



Source List - Configure Your Power Sources 



□ Prefer Modules Solutions 
Prefer SIMPLE 



S0URCE_DC_1 DC Input Source #1 30 

VMin : 1 0.2 V VMax : 1 3.2 V 



Loads assigned to DC Source DC Input Source #1 



Add Loads: FPGA Load 



U 



| | Hot Swap Supply | r~J Isolation Supply 



C Less ) LOAD #1 
Vout p-p Tolerance % -|Q 



u s 



|_| Ripple Filter 

Group : None 



I Less i LOAD #2 
Vout p-p Tolerance % |Q 
fj Soft Start Tim. 



itage : 5 V 

[ rj Separate Supply | |_J LDO Supply | [~J External Sym 
Sequence : UP = Any order., Down = Any ordei 

lLoad Voltage 




□ Ripple Filter 

Group : Nor 



I Less i LOAD #3 

Vout p-p Tolerance % 
fj Soft Start Time : 



3.3 V 

[ Q Separate Supply [ Q LDO Supply [ Q External Syn, 
Sequence : UP = Any order.. Down = Any order. 

Load Voltage 



* I rj Ripple Filter 

Group : Nor 



I Less J LOAD #4 

Vout p-p Tolerance % 10 |<K |" [— ] Ripple Filter 



2.5 V 

[ rj Separate Supply |" \7\ LDO Supply [ Q External Sym 
Sequence : UP = Any order.. Down = Any order. 

Load Voltage 



Maximum Lo? 0.13 A ( Delete ) 



Soft Start Time : 



1.9 V 

^ [~ J Separate Supply ^ [~ J LDO Supply | [~ J External Sync 
Sequence : UP = Any order., Down = Any order. 

Load Voltage: i.g V 



Maximum Lo; 1.9 A ( delete ) 



-I A £ delete ) 



SWITCHER© Solutions 



Project 
Requirements 
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Select Architecture 



Architecture 
301 has 5V 
and 3.3V 
intermediate 
rails. 

This is close 
to what is in 
the spec. 



WEBENCH'EO Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Windows Internet Explorer 



My Designs/Projects 



3*S | fSHt^i | Stf 4"S: | °H=fiH | PyccioiH fl3biK | Portugues | Deutsch Welcome a0412038@ti 



+ 

FPGA/iiP 



Msg 



Back New 0. FPtiA pPiocessor 1. Add Leads 2. Optimize 3. View-Edit Assistant 
POWER ARCHITECT 



Optimization Tuning 




Solution List Filtei ing 

































c 








o 




) 





















<=85 $13.21 



85.0% $13.21 



I 



Total 
Efficient 



Total 
Footprint 
{nim2) 



Total 

BOM 
Cost 



303 
304 



3.3V 
3.3V 
7, 3.3V 



305 2,2,5,3.3 V 



79.63 
S4.07 
SO. 23 



1446 
1341 
1739 
1625 



$16.23 
$15.36 
$14.70 



(<=): 92 
-_ 



92 



Total 
BOM 
Count 



4 Pi oject : 

Project ID: 3 

Project Name : PA_Pi oject_30 1 

Intel mediate Rails : 

Total Efficiency 

Power Dissipation 

Total Footprint 

Total BOM Cost 

Total BOM Count 

nntimiisitinn nial En^t^r 



3.3, 5 V 
83.4% 
5.0 W 
1,223 mm2 
$13.21 



CM 
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Edit the block diagram 



Click on the Edit 
button 



' ' WEBENCH® Designer (Release Date: Tue May 29 14:01:44 2012, 1184902 bytes) - Mo z ilia Firefox 



webench.ti.com/v osen=en_US 



My ^ ■"nsjProjects 



I B&W I fSfr't'S: I Sfttplg: I E'^°H | PyccKiiii fl3biK | Portugues | Deutsch Welcome jeff.perry@ti.c 




+ 

FPGA/iiP 



+ "!- + 
L + 



Back New 0. FPtiA pPiocessoi 1. Add Loads 2. Optimize 3. View.-Edit 4. Powei ' 
POWER ARCHITECT 



P A J>roject_30<> modified fiH>iii ^02h | Rename ~| $15.92 89.1% 1,608 mni2 



Next Step : 



Reset ) ( Add Source ') { Edit ) ( Sequel Project Charts Summary 



Power Dittipation iWattst 



BOM Costal 



Footprint imm2i 



SUPPLYJI LM21305 High Frequency Synchronous Buck Regulator 



r 



f 



Regulator Design Load List 
VinMin : 10.2 V VinMax: 13.2 V 
Voiit: 1 
lout (calculated) : 3.0318 lout Max: 

Recommended Solution : LM2 1 305 



Select Altei iMte R 



p^'*> -- 



Delete This Supply | [ Move this Supply to I v I 



0.926 
0.946 
0.946 
0.946 
0.948 
0.953 



Footprint 
mni2 
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Move Supplies 



1) Click on the 
supply that you 
want to move 



2) Click on the "Move" 
drop down to specify 
move to supply 4 
/ 



WEBENCH(P) Designer (Release Date: Tue May 29 14:01:44 2012, 1364902 bytes) - Mo z ilia F irefox 



^ webench.ti.com/V hosen=en_US 



My Designs/Projects 



I 0*5 I fiTfr^i: I £ ft 4)3: I i?^°H | PyccKiiH fl3biK | Portugues | Deutsch Welcome jeff.perry@ti.com - Q 




48 



74 TEXAS 

Instruments 



Move Remaining Supplies 



2) Click on the "Move" 
drop down to specify 
move to supply 4 



1) Do the same 
for the 
remaining 
supplies 



WEBENCH'S' Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Mozilla Firefox 



ti.com 



My Designs-Projects 



I | fffffrcfS: | Sftiplft: | i?^°H | PyccKUHflabiK | Portugues | Deutsch Welcome jeff.perry@ti.com 



PA_PiojecOO(>iiin>HlifieHlfn>iii ^02h | Rename ~| +15.02 '1,608 mni2 

' ( Reset ) ( Add St 



BOM Cost : 
BOM Count : 




□ ( Edit ) [ Segue! 

Vout: 




<5> S Q 



.o.nls 2. Optimize 3. View-Edit 4. Powei Su|. 
ARCHITECT 



Next Step : 



Delete this Supply | 



T I | Add Load ] | Add Supply"! 
lout (calculated) : 1.0000 lout Max: 1 



0.7S1 
0.810 
0.S10 
0.S10 
0.810 
0.810 
0.720 
0.810 
0.810 
0.781 
0.863 
0.863 
0.714 
0.699 
0.866 
0.714 
0.716 
0.747 
0.753 



Footprint miii2 



BOM Cost $ 



$1.12 
$1.27 
$1.80 
$1.62 
$1.82 
$2.41 
$2.25 
$2.27 
$2.78 
$1.98 
$2.03 
$2.56 
$1.72 
$2.45 
$2.69 
$2.64 
$2.35 
$3.14 
$1.44 



12 

12 I 
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Move 1 V Supply to Source 



2) Click on the "Move" 
drop down to specify 
move to Source DC 1 



) Select the 1V 
upply 



WEBENCH'S' Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Mozilla Firefox 



ti.com 



My Designs-Projects 



I 0*5 I fiTfr^i: I £ ft 4)3: I i?^°H | PyccKHiiftabiK | Portugues | Deutsch Welcome jeff.perry@ti.com * 




+ 

FPGA/uP 



^J>ioject_306 (modified fiom ^02h | Rename ~| $15.92 89.1% 1,608 ininz I view | 

(_Reset_) ( Add Source ) 




0. FPtiA jiPiocessoi I.Addy-nls 2. Optimize 3. View-Edit 4. Powei Supplies Assistant 
PO< ,ER ARCHITECT 



Compare M Cancel Changes 



SUPPLY_3 TLV62130 4V-17V, a' j.softstart (optional), compare with TPS62130 



SUPPLY_3 


TLV62130 






Vin : 


4.S - 5.S V 
0.41A 




Vout : 


1.00V 




Vout P-P : 






lout : 






Power Diss. : 






Efficiency: 








147mm2 




BOM Cost : 






BOM Count : 


8 






Select Alternate R 
TLVG2 I30RGTR 



SUPPLY_6 
SUPPLY_7 
SUPPLY_8 
S0URCE_DC_1 
New Source 





his Supply ~| j T j | Add Load~[ | Add Supply | 

lout (calculated) : 1.8000 lout Max : 3 



0.799 
0.634 
0.799 
0.615 
0.82S 
0.643 
0.634 
0.S52 
0.840 
0.860 
0.860 
0.799 
0.615 
0.860 
0.884 
0.743 
0.743 
0.847 
0.874 
0.501 



BOM Cost $ 



$1.24 
$0.82 
$1.79 
$0.85 
$1.95 
$1.72 
$1.73 
$1.96 
$2.81 
$2.13 
$2.13 
$2.24 
$1.76 
$2.14 
$3.06 
$2.13 
$2.10 
$4.40 
$2.05 
$2.31 



10 
13 
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Save Changes 



Click Save 
Changes button 



| WEBENCH0 Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Mozilla Firefox 




| webench .ti.com /webench 5/power/webench 5 . cgi?app =powerarchitectKlang_chosen =en_US 







» nesigns/Projects 



I I fi5* I t l S: I Sftifrg: I ^^°H | PyceKMiiftebiK | Portugues | Deutsch Welcome jeff.pei 




PA_Pi0ject_3O(>mi<Hlffieilfiom 302> | Rename ~| +15.02 m.1% I.GOrt ininz | yje W | 

( Reset ) ( Add Source ) ( Edit ) ( Se. 





13.1V. 3.561 A 














LH3 I3D3 


















* 


S.dfS A 








LM1-43 




















2.5V, ISOmA 








LK300-2.? 




















1.3V, 1.3 A 








TLV62 ISO 




















[.IV, IA 








LHR14110 




























LH2S5M 




















IJV.lDDmfl 






LMZ1Q501 
















IV, 


.8 A 






TLV62130 





Vout: 1 1.2 | [Move this Supply to |t] I Delete this Supply | | T | | Add Lead ] | AddStippty~| 

Recommended Solution : LMZ10501 l^it UMlcuhtenlr : 0.8000 lout Mux : 1 



Select Alternate Reyulvtfm 



LMZ10501SE 



Efficiency 1 *;* 





LM2832XMY 



LMZB32ZMY 



LMZB3ZYMY 




^■"""*| 



0.786 
0.691 
0.692 
0.692 
0.6S6 
0.6S6 
0.678 
0.6S6 
0.692 
0.686 
0.692 
0.676 
0.691 
0.678 
0.702 
0.675 
0.858 
0.641 
0.858 
0.837 



Footprint miii2 



135 
135 
131 
131 
133 
131 
135 
131 
135 
149 
138 
142 
193 
157 
137 
161 
137 



BOM Cost $ 



$1.91 
$0.66 
$0.61 
$0.66 
$0.56 
$0.61 
$0.64 
$1.25 
$1.30 
$1.35 
$1.40 
$1.45 
$1.57 
$1.55 
$1.54 
$1.23 
$1.11 
$1.41 
$1.26 
$1.47 
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Compare to Other Architectures 



C WEBENCH® Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Windows Internet Explorer Q3|[X| 



Click Compare 
button 



My Desiyns.Project: 




| fSf*"^ | ICt^ I ^^°H | PyccKHH flahiK | Portugues | Deutsch Welcome a0412 









+ 

fpga/mp 




+ I 




7 




Q 




o 



0. FPtiA iiPiocessoi I. Fnl\ Lh><hIs 2. 0|>Tiniize 3. View-Edit 4. Powei Sullies Assistant 
POWER ARCHITECT 




Compare this modified project to the other 
- projects on the Optimization page. 
- ... i | 



U«nl I | A<hlSii|>|>ly~| 
lout (calculated) : 1.9000 lout Max: 4 



0.932 
0.913 
0.939 
0.920 
0.912 
0.923 
0.939 
0.941 
0.928 
0.92S 
0.926 
0.929 
0.928 
0.934 
0.937 
0.945 
0.906 
0.948 
0.926 
0.930 
0.946 



Footprint iiiiii2 



BOM Cost $ 



259 
249 
242 
294 
244 
252 
249 
242 
280 
280 
294 
288 
288 
242 
263 
249 
202 
265 
294 
227 
261 



$2.53 
$2.51 
$2.41 
$3.92 
$1.76 
$1.77 
$2.42 
$2.36 
$2.05 
$2.05 
$4.47 
$1.79 
$2.06 
$2.98 
$2.86 
$2.52 
$1.97 
$2.51 
$4.87 
$3.59 
$3.63 



15 

15 I 



52 



74 Texas 

Instruments 



Compare to Other Architectures 



WEBENCH(P) Designer (Release Date: Tue May 29 14:01:44 201 2, 1384902 bytes) - Windows Internet Explorer I- IH 



New architecture is 
higher efficiency, 
but higher cost and 
larger footprint. 
Old New 
83.4% 86.8% 
$13.21 $16.11 
1223 1301mm 2 



My Designs/Projects 



| fSffrtplfi: | Stt^^t | £^<H | PyccKHH flsbiK | Portugues | Dentsch Welcome a0412 



+ 

FPGAfliP 



M. 



New 0. FPGApPiocessoi 1. Add Loads 2. Optimize 3. View/Edit Assistant 
POWER ARCHITECT 



Project Oi i-lectthe optimum solution: Oieoffeyoui WEBEHOH r 



Optimization Tuning 









ioiimon List Hireling 






79 <= 

■_ 


Efficiency 


*==85 $13.21 
6 A 


BOM Cost 


$16.23 
& 



Selected Project : Next Step : 

Project ID: 3 

Project Name : PA_Pi oject_306 (modified from 30 1 ) 
Intermediate Rails : 3.3, 5 V 




Original 
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Editing each design in a project 

• Each power supply rail can be modified independently using the 
features of WEBENCH® Power Designer 

• Each design in the project can be simulated electrically and thermally 
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Key Optimization Parameters Graphed 



My Designs/Projects 




















1 H*U I 




i 


1 £^<H | 


PVCCKHH fl3blK 


| Portugues | Dt 






c 








oSu 




n 




dV 
dt 




1 


* * 






• 




JBL 









25 Designs Complete - Best 5 Designs Selected 





Turn the optimization knob on the left to select your desired balance between 
small footprint, low price and high efficiency 



Optimize page 



Powei Dissipation Chait 




«Srnall Foot Print 



High Efficiency» 



Diode Pd 
Total Pd 
Cout Pd 
IC Pd 
Cin Pd 
L Pd 



IC Temperature and Fi equency Chart 




« Small Foot Print high Efficiency 
IC Tj I Frequency 



Footprint and Efficiency Chan 




«Small Foci Print High Efficiency^ 
| Footprint | Efficiency 



Total BOM PMceC halt 



34 


6 - 


S3 




32 


5 - 


31 

m 

30 o 

73 1 
I 

73 


i 

O 4 


77 


3 - 


76 




75 






1 2 

« Small Foot Print 

Total BOM 



High Efficiency» 



Frequency 
IC Temperature 



Footprint 
Efficiency 



BOM Cost 



Power Dissipation 
by Component 
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Continue to Improve Each Design: 
View and Change Your Bill of Materials 



My Designs/Projects 



3*15 I ffitt'f'jr I XB^Jt I £t^<H | pyccKHH fl3hiK | Portugues Welcome Phil Gibson (>; 



Click Select 
Alternate To 
Change A 
Component 




harts Schematic Optimize GnVals 
BILL OF MATERIALS 



Print Share Design Assistant 




Soft Start Time (ms): 

1ms < i ms < 10ms 
User Preferred Frequency: j_| 

Frequency: 

100KHZ < 585.2 KHz < lOOOKHz 



hasejm 


LMR24220 


VinMin 


14V 


ViiilWlait 


22 V 


Uout 


J.JU 


lout 


2 A 


Ta 


JO clegC 







Name: 



Design 1523 - LMR24220TL 



SRU8043-6R8Y 



CRCW04C 



CRCWO40 



JlStl Ul 1 1*1 it 



$0.01 Resistance=9760hm, 
Tolerance=1*i, 
Powei=O.063W 



$0.01 Resistance=3.09KOhm, 
Tolerance=1%, 



$0.01 Resi8tance=46.4K0hm, 
Tolerance= 1%, 
Power=0.063W 



tiSii 
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Evaluate and Select Alternate Components 
for Each Rail in the Design 



Parameter 

Specification 

Limits 



Multiple 
Column Sort 



Component 
Tradeoffs: 

Footprint 

Pdiss 

Price 

Performance 
Vout Ripple 
Transient Resp 
Loop Stability 



9*3 I flSft*^ I I £^<H | pyccKMH flahiK I Portugues 




Back New Solutions Visualize! BOM Chans Schematic Optimize OpVals Sim Print Share Design Assistant 

ALTERNATE PARTS 



T-T-T-T-T-T-T- 

-0.04 0.02 0.08 0.14 0.2 0.26 0.32 0.38 
Pov^r Diss (W) 

Alternate paits displayed: 200 



iiiinii i ■ . ■ i -|. ".I 



Maiurf 


Part Numher 


L 

(H) 


DCR 
{Ohm) 


IDC 

(A) 


Price 


Oh/ Avail 


Foot Print 


Height 


Power Diss 


Top View 


Bourns 


SRU8043-6R8Y 


6.8ll 


0.022 


3.8 


$0.36 





100 


4.3 


0.112 


• 






LIMITS 


L(H> 


DCR (Ohm) 


IDC (A) 






Upperbound 




0.083 


68.57 






Lomerbound 


6.409U 


100u 


J.42* 




Target 


4.4**11 


8.?5m 


3.429 





L 


DCR 


IDC 


Price 


Oty Avail 


Foot Print 


Height 


(H) 


(Ohm) 


(A) 











:i-i>RSY *■«« 



Pulse 

Engineering 



Engineei ing 



P0751.103NLT 



P075I.682NLT 



SRU1038-100Y 



SRUI048-8R2Y 



SRUI038-7R0Y 



PM ! mfl-1flflM-F 



^^yg^MWMi^iJ I Cancel I I Reset All I NOTE: Limits [to Not Apply To Custom Paits 
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Evaluate Components - Inductor for each 
design in the project 



My Designs/Projects 



B ^5 | fittl^ | 11^ I I PyccKMM flahiK I Portugues Welcome Phil Gibson (?) 



Back New Solutions Visualize! BOM Charts Schematic Optimize OpVals Sim Print Share Design Assistant 

ALTERNATE PARTS 



Alternate Paits - Charts 



Filter hy Manufacturer: [ g e | ecT aIT 

Update X Axis Update Y Axis 



O 
O 



Reset All Cancel 



Power Dissipation 



0.02 0.04 0.0G 0.0S 0.1 0.12 0.14 0.1G 0.1S 0.2 0.22 0.24 0.2G 0.2S 0.3 0.32 

















































Bubble 
































y E 


Size is Cost 


















o 








































































■ 


n 






























CO 




o 






















iC 










































1 CP* H 


o 






O 


















8 










8 


• w o 


o 






• 

























0.34 0.3G 



J 
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Select new component or Create a new 
component for your project 



Filtered list 
based on 
zoom box 

Click to select 
a component 



Or create a 

custom 

component 



My Designs.Projects 



H*S | | M** | £^ttH | PVr 



|5o 



(ft 



dt 



Hew Solutions Visualizel BOM Charts Schematic Optimize OpVals Sim 
ALTERNATE PARTS 



Pi hit ShaieDe 



Alternate Parts - C halts 



Filter l>y Manufacturer: 



Ululate X Axi s Up< late Y A;;i s 
[ Power Diss (W) | ^ j [ Fe^rhrt ( 2) | *■] |j 



iiimmaiv iirfoi iimrrion foi selected Component L I: 




Mannf 


Part Number 


L 




OCR 


IDC 




Price 


Oty Avail 


Foot Pi hit 


Height 


Power Diss 


Top View 








(H» 




(Ohm) 


(A) 




















Bourns 


SRU8043-GR8Y 




0.022 


3.8 


$0.36 





100 


4.3 


0.112 


• 




LIMITS 


L(H) 


DCR (Ohm) 


IDC (A) 






Upperhounri 


12.82U 


o.on 


68.57 






Louuerbound 


6.409u 


10011 


3.42$ 






Target 


6.4#ftu 


8.25m 


3.429 




• 



Select an alternate 



Part Number 


L 


DCR 


IDC 


Price 


Oty Avail 


Foot Print 


Height 


Power Diss 




(H) 


(Ohm) 


(A) 













SRU8043-OR8Y 

P0751.103NLT 



$0.36 
$0.3 J 



P075I.682NLT 



SRUI048-8R2Y 



SRUI038-7R0Y 



[PMSS-HMflflM-F ™" 



I Cane el Reset All NOTE: Limits Do Hot Apply Th> Custom Parts 
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Complete Power Supply Project 
Reporting: Automatic Generation 



Your Design From The Top: Inputs, Supplies, Schematics, 
I 1 BOMs 




IOUt(A) 
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WEBENCH® Schematic Export for Projects 

• Tl's WEBENCH power and LED lighting design tools are 
the industry's leading online tools to create and optimize 
analog designs. 

• Before: Designers create a report in PDF summarizing the 
WEBENCH design and manually input the schematic into 
the CAD tool. 

• Today: With WEBENCH Schematic Export, designers can 
export the schematic directly to five popular CAD formats. 

• Advantages: 
-Saves time 

- Reduces errors 

-Allows use of optimized WEBENCH schematics 

4/1 Texas 
^ Instruments 



Create 



Project 



WEBENCH® Designer (Release Date: Tue May 29 14:01:44 2012, 1384902 bytes) - Mozilla Firefox Q3|[X| 



Click Create 
Project button 



^ webench .ti.com /V -w srarchitec ts Ian g_c hosen =en_US 



I I ffrfcifrft: I Sftifrg: I E^^tH I PyceKMiiftebiK | Portugues | Deutsch Welcome jeff.pei 









+ 




+ -T+ 
L + 




A. 








o 




PAJ>ioject_306(inodifiedfioiri 302r- | Rename ~| +15.02 m.1% I.GOrt ininz | yje W | 

( Reset ) ( Add Source ) ( Edit ) ( Se. 





13.1V. 3.561 A 














LH3 I3D3 
















* 


S.dfS A 








LM1-43 


















^> 


1.5V, ISOmA 








LK300-2.? 




















1.3V, 1.3 A 








TLV61 ISO 




















[.IV, IA 








LHR14110 
















































IJV.lDDmfl 






LMZ1QS01 
















IV, 


.8 A 






TL¥SJ130 





'IJI=l:,",..U!yrl ,'Fff 

Vout: 1 1.2 | [Move this Supply to |t] I Delete this Supply | | T | | Add Lead ] | AddStippty~| 

Recommended Solution : LMZ10501 l^nt UMlcuhtenlr : 0.8000 lout Mux : 1 



Select Alternate Reyulvtfni 



LMZ10501SE 



Efficiency"* 





LM2832XMY 



LMZB32ZMY 



LMZB3ZYMY 




-1 



0.786 
0.691 
0.692 
0.692 
0.6S6 
0.6S6 
0.678 
0.6S6 
0.692 
0.686 
0.692 
0.676 
0.691 
0.678 
0.702 
0.675 
0.858 
0.641 
0.858 
0.837 



Footprint mm2 



135 
135 
131 
131 
133 
131 
135 
131 
135 
149 
138 
142 
193 
157 
137 
161 
137 



BOM Cost $ 



$1.91 
$0.66 
$0.61 
$0.66 
$0.56 
$0.61 
$0.64 
$1.25 
$1.30 
$1.35 
$1.40 
$1.45 
$1.57 
$1.55 
$1.54 
$1.23 
$1.11 
$1.41 
$1.26 
$1.47 
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Share a Design or Project with Team 
Members 



Click on Share 
Design or Share 
Project button 



<Jty Texas Instruments 



WEBENCH® Designer 



Lowest 
BOM Cost J 




View My Oi dei s 
ORDER Evaluation Boards, Samples, ICs 
WEBENCH Downloads: 
Schematic File 
Board Layout File 
GERBER File 
Assembly Documentation 

Download Altium Designer Trial 
,. Share this design 
Copy this Design 
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Share the Design or Project 



Texas Instruments 



WEBENCH® Designer 



s*- n Nil 




mill »g 



DM CM 



MI««tltftM 




ltm < | 


it* 4 lOrm 


" h •'. Pt«f«tt« 


i ft *ifjettty: Qj 







Enter Recipient's Email 
Address And Your Note 




i h*af% V fwntik Oftfcm?* Op Vfltf Shh 
SUMMARY 



| ft* .rffttUtrfttll 44IH* <H %4 »** Wit-* Ml' «*«l»4««IM4«tMt 




Share this design with: 

Enter the email address of the recipient. Separate multiple addresses with commas. 



hill.spenceif :customei .com| 



You can also choose emails from the list below: 



w illiai n.c itajaya4 nsc.com 



Add your notes for this design: 



Branch Code: 



[ - Please select a branch code^ 



Share this des 



Cleai 



Cancel 
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Invitation to Open a Shared Project/Design 



You forwarded this message on 9:45 AM. 


Fro m : Webench Team [web ^national . com] 

To: Gibson, Phil 

Cc: 

Subject: Shared TPS40210 Design#1521 to susan_cunnington@ti.com 






i exas insTrurneriT s vvcDCNon 
Power Designer 






Dear Phil Gibson. 






Texas Instruments has sent an email on your behalf inviting susan cunninatoniE.ti.com to use a 
copy of your WEBENCH e Design #1521 Design 1521 -TPS40210DGQR. 






We look forward to helping you create more designs foryour customers. 






Regards, 

The WEBENCH Team at Texas Instruments 






If you feel that this email has been sent to you in error please send us an email at: 
n ew.f e e d b a cktfSns c. co m 






*rt_irt*erVt&.en_irtefcr, 
TIE2E" ^diving problems 
Community e2e.tl.CDm 
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WEBENCH® Power Designer 




End-to-end design solutions 

Online selection, simulation and prototyping 

Dynamic design optimization based on size, cost and efficiency 

WEBENCH Visualizer 

View dozens of designs at a time to get the best solution for a 
single power supply 

Each design optimized for efficiency, cost and size 

WEBENCH Power Architect 

System level designs for complex multiple load applications 
Provides different rail architectures 

Each system optimized for efficiency, cost and size 

WEBENCH Design Tools save you time 






66 v Instruments 



^fa Texas 



Thank You! 



Try WEBENCH® Tools yourself: 
http://webench.ti.com 
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• 2012 Design News Golden Mousetrap Award 

- WEBENCH System Power Architect 

• 2011 EDN "Innovation of the Year" 

- WEBENCH FPGA Power Architect 

• 2010 Electronic Design "Year's Best - Power" 

- WEBENCH LED Architect 

• 2010 EDN "Innovation of the Year" 

- WEBENCH Visualizer 

• 2009 EDN "Innovation of the Year" 

- WEBENCH Power/LED Designer 

• 2008 Electronic Products "Product of the Year" 

- WEBENCH Sensor Designer 

• 2006 IEC "DesignVision" Award 

- WEBENCH Designer 

• 2005 EDN "Innovation of the Year" 

- WEBENCH Active Filter Designer 

• 2001 EDN "Innovation of the Year" 

- WEBENCH 3.0 

• 2000 Electronic Products "Product of the Year" 

- WEBENCH 1.0 
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For More Information: 

Existing Arrow Customers: 800 777 2776 
New Customers: 800 833 3557 
www.arrownac.com/powermanaqement 



